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^ I I ^suas»i$802«bo4ics^»iett-^siafi»« 

"^1 1 «r&tr«:t(0ra-tteov*-c©RSfiS«ra3^ 









:k ^ IE 





Sirn'mrrmT^m 1 

1 . misimmt \^xmm^tiitmm<om^<ostm(OB 08.0 3 • 


2. mm 

1 1 5pje0ffiAJfes 




4. »»tt;^)^»l 1^ (2) fc»<5<i«g^*t^<o^KrtoaS*OS 


5. ttSIAICJiOWfi^Fnfc ^ ^ ^ T D 


1 1 EB3g«a?L«raM*UTir*<tV\ 



«a;PCT/RO/l 0 1 (igbi^^m) (2 0 0 3^1^)8) 



m m m 



^^zlj^(0mm'7'ryi77.\t. rfA^^3 0~3 5% (weight/vol 

ume) <D^\z^>n^^. mn. wmn.E<D^:^h.mi^^^hx\^^^, 
h,'7yj'i;7.m^mzmmz-^'^ti^^>n^no-'^i)'^ I M©fiPNFS{T wi'^ 

M'bm^-t^:^m (ii) ^y/-^^n^mmxmm-r^-:^m^^^^\t (m) 



^ >/^^n(o±x^m&'r^ ct\mmx^ ^^t ^^rnvtco 

y/^^i^n^mrnxmrnrr^z^m (a) ^^^^\tTJi:^^)xmmr^:^m m 
^(DmrnfAm^rci^. rfi^iia^ic^^rrsij' ^^^^©^j^^afes v^tm^^ 

15 IB¥ 6-56902 o ^(D:Jsmt. 3^^=f A ^"rvi^T. ^^S^Si* 

mii^>n'^n^mmx9m^vtz.^> U'L-^mzi^^xmrntrnw^WLmn 
•^^^^^Tafe-g). ^<D:}5m\z^^xm^nti^'Tvi^:^\-t^y^^^nifi^mzw^ 

ib. ^vrci^>A^m^M'mm\z^'DX^'r^mm'^'M'm:x:^r). :Km± 
m\z}tm^f3if}^^rco mrc. z.<D:^mxn^nrci&i^>/-^^n(Djim::^A\t. 
Kfm^f3im^mx$>^7.^^y^mz^^mmu,mz2^'ox}it^rcm8%<Dmm 
25 \ziMru)v^-\zmsL^^'r:Ltif>mib^n. ^(DMm^^^wx\t^rc. 

X\t^i)^^r:io HM. Sugawara and R. Hayakawa, E 
nv i r on. De rma t o 1., 4. 142 (1 9 9 2)) 
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So 

@ 2 IIJ£^?il 1 ^^t)^ 2 T#e.n;^2is:^BJ©=f S D S - P AG E (DzM^ 

15 J^m^^UTV^S, 

m 3 Jtt^^^ 1 T#e>n;fe^^:^A0 S D S - P AGE<D?l!l^:^S^bX 

@ 4 HJS^ 3-8 T#e.nfe2^^^®5c^=i'A(7) S D S - P AG E (DW^ 
"Tabs. 

25 

:i^^m\Ziin\t. :$-mm<D±Mm^^^Xf^\M}-t. W.UZ. SDS-PAGE 
tSJCJ;D21, 31> 4 5 kDa(Dn>l^-e#3t$nS:$'>/^i7!^^^S6*jJc:-^ 



7mitrM^)x^f^d[A^7'y^7.^m'it'r^ii^\z. ±m<Dm<> t-:^ 

1 J :r^s/T;i/^ 1/>t;1'=¥;1'X— # u :t^->T;P^i/ >t;1'=^^;v:7 xx;1/ 



Mi3#^ffiT;u3-;w&i!»xx7^;i^i^:feJ:t>WiJte^x7.T-;i/^#®^ft^^ 



6 

tlOltaibT«. (Na> K. Ca, Mg^ Zn^), T>^:XT:^, T 

bT^^Mti (Na> K, Ca, Mg, ;Zn7a:£), T>^XT^, T^>:^ 

20 7% (w/v) (^iij'a-T^jQ-r§cDy&wsb<, $e)ic:$f*bViiiHt*o, 0 3 

— 0. 5%X^y). W\Z01^h<\tO. 0 5~0. 3%T^S. T^J:Di>/^V^ 



SfSJcNfF^;^^*^;^^ f ^S 1 0 % 0 m < ;^s^«lRi 

So 

} 

ii:;?>W^b<IIVie>nSo 

h). Ji^U (T>^:n'^7ATi^Uk-h)^ ^j^g U':7i^X5"^>y5.;^si^^- 



i7DUV«). 5J^U (N. N— >^^^;VT^yx^;i/^:$7/7U I/— h). 3i?U [N— 

-PAGE (SDS-P o 1 y a r c y 1 am i d Gel Electrop 
horesis?£) iCcfcO^^-r-Siia 1, 3 1, 4 5 kD aOA*>HlCj:0# 

2^^?8CD5^^=fAt*0. 0 2-0. 3 oa*%(D^^»^W-r§C1^30^'e# 

So 

m^iyfL^m^^mm^-^nrc^f^::iA\z},t. s d s - f AGEm<D^^x\t. 



itmt^t. :^mm(D^f^:iJ^\t. SD S -P AGEJ^Tr^^T^i:. 2 1. 3 
■^fkxmMVrt^mziM, "yT-v^T. -^^^^m b^l^roir ^ iCt* © ct ^5 

^ >n^mi^n^^zLb.im^\zmm^tvb. 

Sfc. ^f^lBJ^^^lCfctlt^, SDS-PAGE^T2 1, 3 1:fe<ka?4 5 

§«$n, -?-oj:5/^^0j*^36>e>. ^^s#iJ>#<^*bTViTfe, sDs-p 

o^^^iummimzK^^^mWimzm^'^n^t.nmz^ >/i^M§^'bin7jc 

\t.^(Dn^^^^mzum^n^ ^t.is.<. ji^zi2^'7^yc^7.\z^^(o^ > 
j'%i7n^mMmz-^mvx\^n.^^Mx^mx-h^o 

t«0D5c^rlA(Z5iJ^U->^S«. I5t^8~l OMPa Ta&O. ^^1*lCJ:0IJ£ 
^3fA0D^U->^^m5«O. l~3MPaT^^o 
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tJ^(D5c^rfA*t:/W>H«im:^Afi-r-<T^^pIiM-e*D> SBR> 
NBR. BR, IR, EPR. EPDM. I I R^d^Vf Stl-So Cine)(D^A 

m^i^oi)n5Jg«^teJ*se5t5(7>^^=f A Vife Jin s o =f Am^K^I&oiaMi^ t 

3 0%DRC (Dry Rubber Content) {C^gfb;^fri^^5^ 
(FL- 1 a t e xtB&IB) 1. 9LlCl% (w/v) ONaOHTK^?^ 
3 0 gi:0. 2% (w/v) ODy-i^r^M^MM-I^J. TritonX-lOO 
GsoodylphenoxypolyethoxyethanoD 4 .g SllP;lT 7 0 *CT 3 ^Fe^i^-fbRiiS^ 
n-fSi-DTco ZKD^y'^y^P^mm^zO. 025% (w/v) (Dr::i4->MiiS^?^M 
^)^J, Flocerger^SOOml M^tcW:. ^^(3 5% (w/v) (Z)^^ 

enfe^fb^c^rfA (SAP-NR-1 tB&l5) (D^m^^JiO. 1 3 3%T 
^^Tco ZlCDrfA^S gS:5 X 5 cm©^#$-t?0. 2-0. 3mm©jP$(7) 
>'-hlc:/U;j^L?t, C:cDM@b/S:rfA"^iSffljt (2X10Xlmm) JC^®rb> 
:i ASaO 2 2 % (w/ V ) S D S (Sodium dodepyl sulfate) <&ffl V^T^ 
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5 kD a.(Dmi; 2 4mmm.^vr:io :i<DW.3 0 0 M nci 0% KU^DPi^m^ 

TT-fe h >-V^^mz 8 MOS^TKi^lS 5 0^1 6 ^^©igiailCffl^T 

5 -BifittiMiibfeo ;itl<&SDS-PAGE ( Polyacrylamide gel 
Electxophoresis) ^m^^XM^hTco 

•7— ;^7— . 2«^S£^1 (SAP-NR-1)> 3\tMmm2 (SAP-NR- 

10 ^KDSa^T^S AP-NR- lti=fA4'0:J7>A'iJ7^tC#^07l>KS*$"r. 
M^Wad^O. 1 3 3%fe§}C'b>6^3?l^*De>*rSDS-PAGEjS{c:J;S2 1. 

m 2 ic:J*tbi!^0;/S:8e)Jc:ifli^5^^;/5'X©-fe^Aiftffiifej©il— ^#{CckS s D s 

15 -PAGEi£(OJ^mfe'&t)itT^bfeo 2 1. 3 1. 4 5 kD aO;t> 

mmm2 

3% (w/v) c!)NaOH7K^®4'tc.i. 5^FBi«?sufe^. mmmitmm. 

20 OD^#T^b;/to #e)nfc^A (SAP-NR-l-li:l9&l3) (D^m^^m 

}to. 0 1 5 5 % ti^mz^^m-v^^fco mmm 1 izmmfsim^-cs d s - p 
AGE^m^n'z>rcm^^m2\z^vrco :i(Dm^\zhmm(D::tr^f)^^. sd 

S-PAGEmi^fetCi;^2 1. 3 1. 4 5 kD a©/^>I^S^f :$^>/^:J7«tr 
25 ttig^M 1 

DRCl 0 % (Dmm^y^ y ^7. 2 L\Z1% (w/v) <DSDS20gtO. 0 
4% (w/v) Alcalase 2. OT (NOVO 

Nordisk Bioindustry Co.)0. 8g^in^T^MT2 
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4l^WK^&^ffo:/^o j^mVtc'^y^yC^T.^DRC 1 O^fC^UTl 5. 0 0. 

T± h vxm^nrcm.^ >/^^^^rfA®^^w^« o . o i s % 

2«itWJlTc5^, 2tC«. 2 1. 3 1> 4 5 kD a(DA>K®#^/&^^8?)e> 



mi 









mmms 


NaOHl%-^?i.-l 


0.336 




NaOHl%-70'C-l 


0.133 


mmms 


NaOH2% -^S.- 5^ra 


0.147 




NaOH2%-^ia-25^ra 


0.08 


mmm? 


NaOH3%-70"C-l 


0.100 




NaOH3% - 70t: - 5 


0.119 



# e>n?b=f A© s D s - p A G BmM^mm i ^:iRia®^#ic:TfT-=» 

M3~8"eab^o ^»J3<D^f^ (NaOHl%-^M— IBtF^) TJ*SDS- 
P AGEill^Oigm 1 4 kD a#3ao^>A^MOA'> \^i!)^0^Pmn^f}^ (MM 

#•^2). 2 1. 3 1, 4 5<Dn>m^^t^^^#^Eb75:vio ^j£M4~8©^ 
^T^tx 2 1. 3i> 4 5<^A*>H«^ofe<^n'r> cine>©ig^^b®#^#T^ 
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5 m^htco 
mmmi 0-12 

mmm 1 tmm\zm^h:^o !mmim\iii^x. Triton-100 (Dj^t> 
V) izm 2 (Dit-^m^m \f^rco mmt}f^'tti<Dmmm<Dzrj^ 'bsDs-PAGEini 

10 Ofeo 



^2 







lOOprt) 


(%) 


21, 31, 45 


IIJSMlO 




0. 3 


0. 145 




ll»Jll 




0. 3 


0. 168 








0. 4 


0. 173 





15 1 3 ~ 1 4:fe j^tXJtife^ 2 ~4 

it^oMMtvx. ^>/^^m^mm\zj:^m.^>Ai7vrcy^mziA (dp 

NR) 'bll^^^^Tf-xXhb;^, 
20 H^^JiF I T B I OTECK&OF I T K i t ^m^^rcWmftl^Wi^^ 
(EL ISA) t3cfc§^>A'i7go^^ (F IT B lOTECK^hF i n 1 a 



14 



^3 





E] 




N(%) 


Hevbl 


HevbS 


HevbS 


Hev b6.02 


Total 




ND 


ND- 


ND 


ND . 


ND 


0. 133 


mmmi4 


ND 


ND 


ND 


ND 


ND 


0. 035 


iimm2 


203 


104 


13 


247 


567 


0. 721 




ND 


ND 


ND 


14 


14 


0. 177 


imm4 


ND 


ND 


ND 


1. 5 


1. 5 


0. 035 



(Hev bl:MW 14. 6,kDa. Hev b3:MW 22. 3 kDa. Hev b5:MW 17. 5 



5 kDa, Hev b6. 02:MW 4. 7 kDa{*^tt^tl/Rubber elongation factor^ 
Small rubber particle protein^ Acidic latex protein,, Mature Hevein^l^ 

^2%N8iOH7mm\zmM.xiBmmm^rcD->:fjv. it^m2\mm^m:J 

A77^^;/i^;^&M®b;fe1J->y;i/. imm3\^^>/^^M^mm. A1 c a l 

ase 2. OT (NOVO Nordisk Bioindustry C 

15 o.) ^m^^xmm^y^yi7:^^mmvrcWM^vrci)->:f)v. itm^4}^im 

^mtitiim2. 3. 4th\z^>/'^i7nimm-^nfti)K mmmis, 14 
th\z^>/^^m\mm-^tiir. mt\z^'DX^^>/^^mi'rc-^f^:dAx},t. 
20 TU)]^^—(D>Lmtf3i^^ct7i)mm-^nrco 
mnmi s-i 6:fe<j;tKitifi5M5~6 

5ft3 O%DRC0iTi^^T-^:/^7X2L<£l. 5%(w/'v)NaO 
H3 0g> y:n:r>l?-®^14^J> Tr i t onX— 1 0 0> 4 g trJP^T 7 Ot:> 

smmo^^xmiti^x'^tco #e>nfe^^y^7x^:^^x^±ic?^^> sec 
25 TiB^bT7w;uA?£#fe. ^n^:^^mzmi\:mik^\. bht©i% (w 
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mmm 1 5 oy^jvi^^ 2 % (w/v) n a oH7K^?^j'^?a. 1 Bra©^#-e 

mmbT#fe. c:®:7^;i/A*)lliticBHT<^x'^;i/>'3 >^?g?tcg»bT^Yb 

7l5in?5i£zfA^ j:tJ?JpeiE=fA<Di^f£f* Rubber Process Ana 
lyzer, RPA2 0 0 0 (Alpha Technology Co) Sffl 

15 *4 







J^^-l/^i/jJ^jJeLCno CB) 


Rubber 


100 


100 


CB 


35 




Sulfur 


2 


2 


Stearic acid 


3 


3 


ZnO 


5 


5 


MET 


1 


1 


Antioxidant (6PPD) 


2 


2 



^-liSiphr 

m MBT : 2-7«/V';«;yb^:/i/^T>^— /I' mmiSMM 

6PPD:N- (1, s-i^^^/w::^^/^) -N' -ya^=:./]^-v-7aLz^u>'i;^rv^ 

20 



16 



^5 











mmmie 












ocorcJtx tune \X^) 


^. uy 


1 >in 


1 OQ 

1. 


1. lo 


L/Ure time vtyuy 


/ . oU 


O. U f 


Q V 
U, O f 


A /I Q 


1 D 




OQ Q 

Zo. O 






CjD \ /o) 


OoU 


04:U 


con 
OoU 


Kyi 




1. ou 




i. 4U 




IVA OV/V^ \JLVJLl cL^ 






7 11 

f • XX 


7 1 ^ 

f • xo 


M 500 (MPa) 


15. 2 


18. 6 


18. 6 


20. 5 












Scorch time(t2) 


3. 04 


1. 35 


1. 20 


1. 05 


Cure time(t90) 


7. 27 


5. 09 


5. 09 


4. 24 


Tb 


16. 0 


15. 1 


8. 78 


14. 3 


Eb(%) 


830 


800 


680 


760 


M 100 (MPa) 


0. 50 


0. 52 


0. 53 


0. 56 


M 300 (MPa) 


1. 02 


1. 12 


1. 14 


1. 28 


M 500 (MPa) 


2. 03 


2. 34 


2. 78 


2. 44 



5 ^fe. m6\zmit'^m::fM>(D^^j->m&^^hrco ijfu->^«iti^^j6 
«3^^zfA (FNR). m,^>/^^mm^m\^^rcm,^>/'^^^md[j^ cdpn 
mmm 17 

10 i^'fb5c^rfAi:^'fbSBR®:n^>KrfA©Jna^^Ki^©'S®*^To 

2 % (w/v) n5t->'M^M^'|^jTo ritonX- 100^5% (w/ 

^^JF 1 o c e r g e r t.^mT^Sbfe^. TKifeUfc, 
15 #e>nfe::i'A^O. 5% (w/v) S D S ^^tfTK^^^'JCl % (w/v) (D 

tWei^itbfeBHT (^{bB&jh^J :Butylated hydroxy t 
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oluene) zK^tC 5 0t:T2 4I^F^m?tbfe, 1)->Zf)Vt: 5 OX:. 2 4^ 

m^i^r^o (i5->7';i/SAP-H) 

5 (SAP-L) ^f^mbfeo 

^n^*n(Dit>y;KD^^#«iSAP-H55«0. 110%. SAP-Lj?/^ 
0. 0 9 4%Ta5ofeo M-y->:^;i/i:fe. SDS-PAGEllil^{c:.i:f3 2 

10 n^yzf)^^. -r^Qow,-^^ i^-i^-^-ti^m^-^) tsbri 5 o 
2 t^u>\i^^xMmmmll^^^^^tmm^•^m'm^■nL, 



^6 



NR 


50phr 


SBR1502 


70phr 


CBN660 


43phr 


Aromatic oil 


8phr 


ZnO 


4phr 


Stearic acid 


1. 5phr 


TMQ 


1. 5phr 


MET 


0. 5phr 


TMTD 


Iphr 


Sulfer 


2. 5phr 



15 TMQ: Polymerized 2. 2. 4— trimethyl— dihydroqiiinoline(^||&) 
MET: 2-;^;ViiJ-:fY'^-/^T-/—/vmmsmm) 

TMTD :TW;^^A^t7yj>^i>:^A^'7^Y mmmm\) 

I 
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m7 





FNR 


SAP-H 


SAP-L 


Scorch time 


1. 50 


1. 45 


1. 40 


Cxore time 


3. 42 


3. 30 


3. 14 


Tb(MPa) 


12. 59 


11. 49 


11. 87 


Eb(%) 


338 


323 


331 


lOOM(MPa) 


2. 58 


2. 38 


2. 41 


300M(MPa) 


9. 86 


8. 42 


10. 41 



5 ^8(C:», MmU^mommBM (Dynamic properties) iimm^m, 
(Abrasion resistance) ^^tC^L/j^o 



^8 





FNR 


SAP-H 


SAP— L 


Storage modulus 
E* (MPa) 


5. 172 


5. 080 


5. 069 


Loss of modxilus 
E" (MPa) • 


0. 162 


0. 152 


0. 153 


Tan 5 


0. 031 


0. 030 


0. 030 


Heat b\uld up 

ix:) 


8. 0 


9. 5 


9. 0 


I>ynamic compression set 

(%) 


2. 7 


0. 8 


0 


Abrasion (cm^) 


0. 100 


0. 098 


0. 106 
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W ^ (7) IS H 

1. SDS-PAGEfefc^O 2 1> 3 1> 4 5 kD a<D;t> HT#^$n-5i5' 

2 . ^m^^mi^^ 0 . 0 2 ~ 0 . 3 0 l lciaic05c^::f a, 

3. ^:^A<D>fU— >^*^0. id^e>3MPa (^:^/lX:«7;0 -V^^m^^ 

5. •ftfc(3D:ifA;0^SBR. NBR. BR. I R, EPR, EPDMSfcJil I RT 

6. »^^i<z)^^3fA^ffiViT^$nfei$'-r-\'o 
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^ m m 



2^B0JO±fS^^::^A«. SDS-PAGEfetCd;D 2 1> 3 1:60:1X4 5k 



m5 



Iff 



200 
66 

45 

31 

21.5 

14.5 mm. 
6.5 
(kDa) 



4/4 




